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(54) RECORDING LIQUID FOR INK-JET RECORDING AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a water-dispersed recording liquid for ink-jet recording giving a recorded image 
having high water- resistance on any kind of paper and provide a process for easily producing the liquid. 
CONSTITUTION: This ink-jet recording liquid is produced by dispersing a pigment, an aquatic resin, a 
surfactant and a pigment dispersing agent in water. The pigment dispersing agent is expressed by the 
formula, P-[X-Y~Z-N(R1 )R2]n [P is an organic pigment residue, a heterocyclic reside or an aromatic 
polycyclic compound residue; X is a bivalent bonding group consisting of a chemically rational combination 
of 2-15 atoms selected from S, C, N, O and H; Y is direct bond, N(R) (R is H, a 1-18C alkyl or Z-N(R1)R2) or 
O; Z is a 1-6C alkylene; R1 and R2 are each independently a (substituted) 1-1 8C alkyl group or together 
form a (substituted) heterocyclic group which may contain N, O or S; (n) is an integer of 1-3]. 


09) H#BiftifcT (jp) 02) ^ ^3 ^ ^ # (a) (mftmiiim&mm^ 

^3^8-188733 


(43)2tlflB 8 ¥0996) 7 £23 H 


(51) IntCl. 6 


F I 


C 0 9 D 11/00 

P s z 



11/02 

PTG 






W**©ft5 OL 0£ 10 H) 

(21)£HH## 

^HW-3806 

(71) ffiBSA 

000222118 





(22)ffiiSB 

^7^(1995) 1£13B 


J!tJitlB*5fcKS«S 2TB3 #13*f 



(72)3S9Sf 

m m~ 




JlOidfc+ifeKJstfS— TS3#13*J *#-f 







(72)fg9i« 





SOiCfK+ffeK&fiS-Tg3#13^ 3f£#-f 







(72)5&9J# 





^ffi**E^:is-Te3#i3^ asH* 










(54) [SSSl©^**] -f>^xy hfflfB^^^-E-OSiS^S 


(57) imm 

(1) 

P- (X-Y-Z-N (R 1 ) R 2 ) n 

fcli-N (R) - «SU R«Hi:fc«j^jS$U~l 8 
©7;l/^;l/g£fcteZ-N (R' ) R 2 ) 
i:fc«-0-. Zt,mm®.l~6<D7;l*ls>M. 
R" . R 2 ItZtlZft'S&iLlc, B^^tlTI/^Ttit/^ 
ijiifc 1 ~ 1 8(D7^MmrcltR l x R 2 tTN> O 
S » S t, «t I, >S^2 tit V * T t,«fc t/ ^ffljRSB, 

n fcfc 1 ~ 3 ©SS*r*ft^ft«T 0 ) 


(2) 


mW 8- 1 8 8 7 3 3 


-f&ix. (i) T°^i£nzMmftmm*:7k$>icfti&-£-&T 
( i ) 

P- [X-Y-Z-N (R 1 ) R 2 ] n 

rci±?$mm&m<t£;wm. x«s, c, n, o, ht> 
rciz-N (r> - aiu RiiHgtciifiim 1 ®. i ~ i 8 

(DTJls*}VM,%rcl*Z-N (R 1 ) R 2 ) 

r 1 , r 2 ii^^nmiLic. i^nt^tfeit* 

^ISt 1 ~ 1 8CDT^)Vm^rcltR l , R 2 tTN, O 
^ ft It S t <£ V ^W££ ftT V t> X I ^}fiSS, 

ntti~3 ©eifc^ft^ng-ro ) 

2 ] y * ^ : x v h IB^ffi©^fflfiSt%S^ i: 

Lt> ^*4o. 5~i on«%, zkttisaio. 1 — 10 
mm % , w® ffi'tt^j o . i - 1 o mm % & £ # — irsc 20 
(1) -ps*n«K»»»sijo. ooi~5ii%^t 

j&©£ffl/££®Pi: LT 2 — 5 Ofi«%^ty8»5R^ 1 X 
2 IB«<0-< V * S> x 'V h fflSBSffio 

CM&gts] (i) -pasns«»»» 

mtymmms rcimmft&niiz&tswmfttf 1 o - 5 30 

[?i^©f»ffl&lttBJ3] 
[000 1] 

Mm^affmy^comnrc^ > t >?x * h jb®ie»»W3 <fc 

[00 0 2] 40 

y y n — jgay zkfc j$»P L fc O A* J: < ffl v 5» nT 
1^3 (fifljx.{£, 1fMBg5 3 6 1 4 1 2, ff^S 4 
8 9 8 1 1 , 55 6 5 2 6 9f) 0 

l/^P^M^ofco so 


[0 0 0 3] c<OJ:3fcW*tefiMFfi*5feS-$"Sfc*&s 

CtWS*6ntV^ WBPS5 6 5 7 8 6 

230 o Stc, R3^fcBBSJ^i:©SJS«:5^<f!jfflL 

5 0 4 9 0 0 4, KrMBg 5 7 3 6 6 9 2, » 
BS59 20696, f$ PjPS 59 1 4 6 8 8 9 ^F) „ 

[0 0 0 4] ft*te©a#ftffi»fflEi:UT«\ 7* 

T, SE»fSi©iB*14ftJ:<-rafci6K:» 
[0 0 0 5] 
[0 0 0 6] 

[Hsa£ft?&-raf£:i6©^@] -rato^. *«wt±x is 

7k14«t!lit. I^MfSttaU*5 «t CTFiE— «SiC (1) T*« 

-»a ( 1 ) 

P- [X-Y-Z-N (R> ) R 2 ] n 

emu p«#«feitiassfett«BfiaBSS, $ 
mty^mm^mit^mmm. x«s, c, n, o, 

fctt-N (R) - (flL, R{±H£fc«KIRf5U-l 8 
©T^b^bfflSfc^Z-N (R 1 ) R 2 ) 

r 1 , r 2 tt^-n^nsa^fc:, i^nt^ttiv^ 

^ISti — i 8 07;b*;l/ISft«R' , R 2 i:T-N, O 
S fctt S *^A,T» t, J: v^BSSS nT^ttJ: VlSSRSR, 

n fct i - 3 (Dmm^tn^nm-to ) 

[0 0 0 7] *»W©K#4i:LTtt. SIKyWiif 


(3) 


WBB¥8- 1 8 8 7 3 3 


», ^*-fvs;=r«s**fcr*j:i:3y-p*» mmsmt 

«, SHtn/WK -M<t*fi>. -Mit^f^ 
7fyb7h\ t'j^fy^K 'J x^ 10 

[0 0 0 8] CO«fc5 4ffl»fi. IS**£fi!i«©*14X^ 

cox-? g-*xyi/- F7-rf oiaitc i <}t»*ftL 

6t»*b<tt, 0. 1 ^mWTT*3. Z.<DHr>r^ 

E^»«-r y^-yi7 h mmmm^m^&m tit 
o . 5~io n%, l < « 2 - 4 s*%«:BE^-r 

[0 0 0 9] #fgf|BfcTHI6Se (1) <DB»4#»SiJM\ 

©ttme&tt, «^^tt*a»K:-rso — (1) 30 

ItyfuisT—^m, WftT^/lS, 7 Vis— 7 

yh7+yyf. wjkmr, s^***^>3fi, ->* 

^-MfDDlfD— TVh^g^WlS, 7>+T 
yxpyS, >c y^'yXD vis, :7^^:yxci>i£, ^ 

{ci£v^feffl*Wr*t.O*ffifflbfc^ft<XSSWKW*J'P 
&-5> 0 Sfc, «BR«HSiS*«SjS-rsiia*JSfcbTH:. m 

$£V-;k -fv-rvFU -cv'fyF'jyy, <s> 

;k 7^'jy*x 7i"JFy, 7yh7*/yf^ 
So Pjb<«JRSII©»£\ (l) ©ESSMftJWfct, 

tt£A/£M&bTI#*&t^fc«>tfff&ft«fcfe. iftffltt© 

[0 0 10] Xt±S, C, N, o, H^e>sti*ns2~ 

1 5 mmi?r°mi£2nz<t¥-mz&mmm\fr'&t>it 

fr565 2ffl©B^lT*»), 09*. tf, -SO2 -, - 


-CO-, -CH 2 -, -CHz NHCOCHz -ftf 

fes„ r 1 , r 2 ft<7';l/*;t/2t©i§-a\ ;rf^i/fit, x?- 

cn607;l/*;HttftfcTR3ia 1 8STO« 
B - ?#l&bTl/'>T i E>«fc<> g&£tlT^T& 
^^-g-tcioTtiR 1 , R 2 jWlfcSLT^StcN, Ol: 
felt S £r^tr 5 ft 3: fctt 6 M©«JRS12:J£j£bT^T t» 

^M%S¥ tLTO. 0 0 1-5 fiM%£IE-grr § C 

[ooi i] *&W©E»£»9J»ift«bfc»*#-els 
**©#ffti$K ffiffluti^u $> £ b*K» 4: 

js»fe«t^i»»bfct»©*ffiffl-rs*&ttx sbb©* 

* fcttiSaiJ©X7 U — fci$4nb«fi©*B»t:»»S-&s 

jsS CtSit 3 * a tc i o T# 6 nsfflHBjftft) tut 

[0 0 12] *aWfctSVT*14»Bgtt, Ktt©#St© 
££tt:fe±tfe»i«©«0l»J{*^©£»*ja#fc^Sfc 

SzkiS»te©»IIB*i J: 7jcte»»it©«JUB*¥!3!*v> b 
?gg-bTfflV^il^ft s T?#§o C©J:-5fct6fKi:bT 
It. 7 9 ^Jx7,f;H, #';75K 

IS, # U ■> >*«<0*K:»»-r**«»tt«D«HB43 

«t *»c»tttt©«B*'*tf p> n§ o iine. ©sang 

[0 0 13] 7^U;U««-fr**«fK»4 (^*) 7ZV 
;«7;W;l/XXf;l/ 5 0-80 fifi%, Z * U yl/g?, 

5 - 3 0 fia%*3J: t>*^©ftfe©*«* 0 - 2 
Ofia%*?Wtfi^Sfel47kiStt»«EfPJS«fi^bT 
f#?>tli., Ii¥^15 0 0 0~3 00 0 0 0, M 

m& i~2oo <DfflmT&& 0 ±ih ^) r ^ u 

;K (^^) 7^'J;i/Mxf;i/, (^^) 7'i"J;W»^ 
□ tf;l/, 7^U*Kn-7f;k (^^) 7^ 

'J^VT'd^K O*) 7^'J;H^77f;K 
T ^5"J 2 -x^;U^ (^^) 79 

U'HKn ^->/l/, (^^) 7'^U/l«5 , >U/WS** 

±IB^-©fte© ; ey v— i: LTtt, (^^) T^U 
;H2-tFP+yxf;K (^^) T^g;^2-t 
Ka+'>yatf;l/> 7i"J;V7SK, N-><^a— ;W 
^ g ;l/7' 5 K, i/7-iz h >7 9 'J S K, ^7* g v-^U 


(4) 


8-188733 


O30 7?VU-b. Xfl/X \£=.;VhJ^>. S¥ 

[0014] *mmc&^T. nwts&mtisTit. 7 

^rffli/^ciii^T^^o T^*>tt?Stt^Ji:LTtt, Bg 

4^X71/* vB&Ssu s?T;i^7i/X;i/*:37\^ji£Jiu 

tfUtf+s^x^u^TVi/^i/x— • f-MBKA* # 
U *+->ifU>7;l/*;i'7 l J — r;W5IK*fi, i- 

h BiBfiUxx tvK # U ->x^ 1> > y U -tr P-;bBg 

#y**S/x^u:/7;l/*7l/x— ■ r;K #y*3P-> 
ifU>7;l/W;- ;I/x— • r;K ^'J^+^x^u 20 
v^sx'/d (fi/>7a 7^1 U t— , v;bv£ £>flg 
telxxf/k # u tt^i/yy*!; * vsgflfi^x 

Xr;l/, <i*y ^^x^-i^v^tf 1 — ;l/flgB£^xXT- 

BSB£xx-r;k ^vt+yxf u>7;^;i/7 5X -7 

So *^>"l±SttaiJ4:L/Ttt, 7;l/*;l/75>fi, & 
4»7^x«>A*, Tfr*)\>\L hXL 7/1/* 

7 w s w y v i±mm*m*x° # s . M-r * vtsrSttgy 
~>*x v hmtmmo-zMtitftmmii lt o. i - 

1 011%, !iffL<tiO. 5~3fi*%*E^t«. 
[0015] #S8UlJ©ffi8»t»i, «£k 7k, gfiftfriSf 

Scii^tio ^SiLTli, Sifi-©feffi©iSS, ig 
»»o^stt*3S < -r 3 C i: & ©T\ 4 0 a 

[0 0 16] zkltJgBiJtLTtt, !B»?S©yX;UgP^T- 
ffi»fflt©6g{b*B6±L, £&&ME£SKl©».K£f 

®J:3ft*14}8aiJi:UTtt, xfuy^';3-^ v>x so 


;K tfyx^U^y 3— 7k ^' »J -tr «J > 
V, rh7X^U>yij3-;K v/7d tJU>^'J n— 
;l\ y h- 77^3- /k x^Uiz-Jfy n— yl^yT^/l/ 
x— tvK ifl/7yj3- /l/^E-y^/I/x— -r/bx^ 
L/y^'jn-W/xf/n-f^K 1, 2 ^+>-> 
^*-/k N-y^/b 2 tfoy KV, BSStTDU K 
2, 4, 6 ^4=-1t>HJ*— 7k f h77;l/7'J 
;l/7/l/=i— ;k 4 y h*-> 4 y ^/l/^ > £ 7 >H^r 

3Bffttc*5^Tfcl\ pi^y— 7K x^y— ;K ^y7*D 

So tft&OTkttiSffltt, W^Lg^LT^7i"7 

*K. S L ^ 4" >^7j<^ l > LHe**ffl * Offl 
tO^io^Ji: Lis ->V^^if?:iDx5<:i:*, 
T^So 

[0 0 1 7] fHfiffi<D»BiB!l<*WaE©J:5fti:f?K:«, 

^ v n-;k yifi/y^'jD-My77 U ;l/x- 

X7l/^n/N^®E^ h U >7 A^^fflv^S c t^T-^So c 

cftJ:*)fe^fcB]^©}*#» iK&tt (7'J7h 
X7l/— ) SigcLffSKft^ 
[0 0 18] ES^J{±, IB@iS(Difir^ «®SI±*B6jh 

h'J7A, Vi?VJ*Y£ V 1 **-9--fh\ 

i7>^lfij^>^> 1 ^Itl' h\ 1, 2 
X^Vf77'J7 3 1 'OX-TVf7V" l J 

v 3 tyo75 7iftfffl^6n^o ctieii, IE 

iiOO. 0 5—1. 0M%ififl!^5!:fci'»SL 

^rRSih-rst^T-fet), xfl/y-/75>fh77irf 
-< -v^Tis h\ lfU7->*757f h77tr-f7?7 
-> KWt K U -7A^, Ifby775>f h77-br^ 

77-br-i' 7^7>>HOf h^ZV^-^AmH^rO. 
0 0 5-0. 5M»%fflV^5ili:*^*L^o 
[0 0 19] $fc, IE^fS©PH^rRffa«OPH{cpM 

7?7, mum, 7>*x7§oa 


(5) 


mW 8- 1 8 8 7 3 3 


C0020] *5HH/j©gas?«<D^^jit bra, rat 
[0021] $fc. n*k «s»fistaiji3«ttf*tt«iiis 

fiAM 0 — 5 0fiB%, !ffSL<ttl 0 — 3 0fiM%. 
*148tBM*5 i / S fc « WBiSttSUtf 2 . 5-2011 


20 


3 LTf§6tifc»tti**, iiSx TkfCT^fR. 

5o !fSK, o. 4 5 iimixroiy-fjisZ—iz-cmm 

m*m^& ctfet't, tmt 7-<j]/'$'—ic£.z>m)® 
8~i5cps (25 °o ©^ft^LTise-r 

3S;*JfcJ\ 2 5~6 0dyn/cmT*5 o PHt±, #IC 

7 — 9 ©STVl'* U SA^fS Ll/\, 
[0 0 2 2] *PSiflfcJ: 9»ffi2n*lH»««, zkttT* 

[0 0 2 3] 

[3gl] 







g& 



m a s 






a 

C. I. Pigment Blue 15 

-S0 2 NH(CH 2 ) 2 N(CH 2 ) 2 

1.5 

b 

C. I. Pigment Blue 15 

-CH 2 NHCH 2 H(C<H B ) a 

2 

c 

C. I. Pigment Blue 15 

-CH2NHC0CH 2 NH(CH,) 3 N(C 4 H 0 ) 2 

1 

d 

C. [. Pigment Blue 15 

-C0NH(CH 2 ) 3 N(C 3 H,) 2 

1 

e 

C. 1. Pigment Violet 19 

-S0 2 NH<CH 2 > 3 N(C<H o ) 2 

2 

f 

C. 1. Pigment Violet 19 

-CH 2 NHC0CH 2 NH(CH 2 > 3 N(C 2 H 3 ) 2 

1 

g 

T > h 7 4- J > 

-C0NH(CH 2 ) s N(C 3 H 7 ) 2 

2 

h 

T 7 M K > 

-CH 2 NHC0NH(CH 2 ) 3 N(C4H B )i 

2 


C. L Pigment Ye 1 low 17 

-CH 2 NHCOCH 2 NH(CH 2 ) 3 N(C,H,) 2 

1 


C. 1. Pigment Yel low 83 

-S0zNH(CH 2 ) 3 N(C 2 H 3 )2 

1 

k 

C. 1. Pigment Yel low 108 

-S0 2 NH(CH 2 ) 3 n( ^0 

1 

I 

C. 1. Pignent Yel low 151 

-CONH(CH 2 ) 3 N(C 2 H a ) 2 

1 

m 


-SO*NH(CH 2 ) 2 N(CH 3 ) 2 

1 

n - 

C. I. Pignent Violet 23 

-SQ 2 NH<CH 2 ) 3 N(C 3 H T ) 2 

1 


[0 0 2 4] 


so a%^^n^n»-r= 


Wt3&Zfl 


(6) 


¥tm¥ 8- 1 8 8 7 3 3 


10 


u =*- y — f g - 7 3 3 o mm 


^-rv^ia^ttia) i 9. osb 

l^ft HJB»3 1 . 0% 5>a > 
1 6. 4g|5 


a 

p s (2 5°C) . gffu'iJI^J 4 0 d y n/cmtlSL 
± 


10 


5. 0g(5 
1. 0SI5 
5 8. 6SP 

fco i. o timtisy^z/yj zm^xm 

12. 5 SB 


XViJ^U — T Y N — 4 0 


HJB# 4 4. 8 % f£ 
5. 5§|5 
10. 0SI5 
7 2. 09$ 


[oo25] mmm 2 ~ 4 ] ^amm 1 tc* 


[0026] mmm 5 ] Tia©fi»*«* u ^-r > 


fc 0 x V h 8E@ffi02Blgffi£fl$i! L fee 

*X#7*-A E 0i» ^Xftifi) 19. 43P 


iv;l/f>A-9 0 

wmwrn e 

-^77f;l/x- r-»l/*jifix 2ra*T\ ^2. 5 c 


1 4. 

5. 

0. 
6 0. 


7@P 
Ogfl 

3 


p s ( 2 5 °C) 


[0 0 2 7] [| 


Mtl4 0 d y n/cmtclSML 
— T Y N — 4 0 

6-8] *SWW5fcJpCT{k** 


f- 


Ayif7U'J7>hXD- 5GX02 
i/a V^>;;l/6 2 
x?;l/f>A-9 0 

— T^I/fciSJE, io^-T, *fifi2. 5 c 
p s (2 5°C) , SE3ft7j4 0 d y n/cm(C|iSL 

x?#'J-TYN-4 0 

[0029] c^sscfij i o ] mmm 9 icw crft^* j 


xmm uT7k»»-r yy^i7i- EStt&ft9g l fc 0 

12. 

5. 5 SB 
1 0. 0SB 
7 2. Ogfl 

[0028] c*ffe^j 9 ] Tmvmmzzms u u > 

h->x-*-*fl!^T2 4Bvffia#f&U zkSMBM'i'*^ 
x-y MH»«EO»*8ffl[*f^»bfeo 

cum ^xhai) 19. oi 

8. 
7. 
1 . 

6 4. 

7c„ 1. 0 |im^ y77>7^/i'^- ^rffli^Tii: 

ilU ?e>{C0. 4 5/im^y77y7^;W-W 
T»aLTzk#»M'>*^x'y hSB8»*fls«Lfco 

1 2. 5SP 
5. 5SP 

10. 0g|5 

7 2. 095 

-«^T2 4P*|ffl#ttU zf<#gM'>*^x-y MEH 


8SP 
0315 
0SB 
2g|3 


(7) 4$ DH jp 8 _ ! 8 8 7 3 3 


11 


12 


am *><*t») 


^^^V^a— 2GLTE 
X7;l/y>A-9 0 

-;l/^Ey^;l/ai— r;l/«j83t. tax.T, M2. 5 c 
p s (2 5°C) . 8S1^|4 0 d y n/cm^ill 

XV#U — T Y N — 4 0 

[oo3o] c^s&m i 2] mmm 1 i ^rat^i 

HlfifcflJl 3] TE<D«***»&U ^>l->x-# 

^3 >2VJ]/6 1 J 
xv;l/y>A-9 0 

±E»»«fcTE©t>£>i:*ie^U ^x^u>jfUn 
-;b^y^^;l/x— f7l/*381k inx.T. ¥£K2. 5 c 

p s (2 5°C) . *®?S^J4 0 d y n/cmldSt 

.±E»H8SE 

X7#)J-TYN-4 0 
[0 0 3 1 ] Qgffiffl l 5] TE©KS*»&U ^ 

8 00 
>^ U;l/6 l J 
X7;l/y>A-9 0 

±E»««£:TE©fcOi:*iB^U yifl/^!J3 
r;l/«riS3a. 4n*T, ttS2. 5 c 
ps (2 5°C) , Sffi^;fr4 0 d y n/cmfc:IifiL 
±EKtfflK 

X7>f U — T Y N — 4 0 

[0 0 3 2] [Jt«0« 1 J TE<DK»*g^ L> ^ Z/ 

l J ^d-y — F G - 7 3 3 0 

V^'J ;l/6 1 J 
■X^Vb^V A — 9 0 

±IS»»*fcTffl«>t>oi:*is^U ^xfuyjrya ps (2 5°c) 

— r;l/*jgl[ % AP^T, M2. 5 c so fc 0 fgtc. 1. 


1 9. OSS 

8. 8SI5 

7. OgB 

1 . 0g(5 

6 4. 2gP 

1 2. 5gfl 

5. 5g|$ 

1 0. OgB 

7 2. 0 SB 


1 4. 
1 6. 

5. 

1 . 

6 2. 


5g|5 
1SB 
OgP 
5gfl 
9gP 


1U 4 5/!m^> , /7>7^W-5:ffl^ 

15. 0g|5 

5. 5g|5 

10. 0g|5 

6 9. 5g|5 

2>xv MB«ffi^»IS»*^i!ibfco 


»4 t^yhttB 


5 SB 
1 gP 
OgP 
5gP 
9gP 


1 4. 
1 6. 
5. 
1 . 
6 2. 

fco 1. 0 /im^ ^ffll^TiS 

ifiU ££IC0. 4 5/im^y77>'7^W-*ffl^ 
T»3»LT7k»»>r>^^xy hOI«*ffHbft. 

1 5. 0SP 
5. 5gP 
1 0. ogp 
6 9. 5gP 
x*y hE»»Oi«»*ff»Lfeo 


0. 
1 6. 

5. 
5 8. 


OgP 
4gP 
OgP 
6gP 


. «ffii5S* 4 0 d y n/c mfcUlBL 
0 iim^^'ylyy )\y^—^m^Xm 


(8) 


fcJGfj¥ 8- 1 8 8 7 3 3 


13 


14 


X7*U-TYN-4 0 

[0 0 3 3] CJtfgffl 2 ] TflE<DIS***ie^ U > 

A \*Z/Z E 
^3 >^U;l/6 2 
X7;l/y>A- 9 0 

— ;l^ey^;l/i— f-;l/*Mfi[, ftPxT. M2. 5 c 
p s ( 2 5 °C) , aaai* 40dyn/c mfcll U 

XV^U — T Y N — 4 0 

[0 0 3 4] CtbKfiW 3 ] TK««»*»& U ^ > 20 

/N>+fV'J iJ7yhXD- 5 GXO 2 
i/B >^U;l/6 2 
X7M>A-9 0 

— r;b^:iSg:. inx.T\ *£jg2. 5 c 
p s (2 5°C) . Sffi3fcft4 0 d y n/cmtlBL 

±mmmm 

X7*U-TYN-4 0 

[0 0 3 5] [tk«W 4 ] TIBOJS»*S^ U > 

^M^yxP- 2 G L T E 
i/a >^U;l/6 2 
xv;l/y>A — 9 0 

TVl/SBlk M2. 5 c 4o 

ps (2 5°C) . M*40dyn/cm(Cilb 

X7*U-TYN-4 0 


1 2. 5i$ 
5. 5iSB 

1 0. OgP 
7 2. OgP 

x>y MH««0»ttffi*f^»Lfco 

2 0. Ogfl 
1 4. 

5. 0g|5 

6 0. 3 SB 

fto »*C 1- 0 /2m^>77>7^/b^-5:ffl^Tl 

1 2. 5£3 
5. 5§f3 

4. 8% tt#«b^y*«JB»r«) 

1 0. Ogfl 

7 2. 03fl 
x<y MBfiiKO«»Bffi*^«bfeo 

2 0. 035 
8. 8gfl 
7. OgP 

6 4. 2gP 

iU ?6K0. 4 5/im^>77>'7^;l/^^ffl^ 

1 2. 5SP 
5. 5 8P 
10. O0B 

7 2. 0 SP 
x>y MS«f8EO«lfiffi*(^»bfco 



feo 1. 0 |im^y77>7>fW- zm^rm 


[0 0 3 6] [JttMH 5 ] TSe©K3ft*iB^ U ^> 

is a V^U;l/6 1 J 
iv;l/y> A — 9 0 


1 5. OgP 
5. 5gP 
1 0. Ogfl 
6 9. 5gfl 
x*y MHS«0««fiS*fP»Lfco 


1 6. OiSB 
16. 1 SP 
5. Ogfl 


(9) 


mW 8- 1 8 8 7 3 3 


15 

p s (2 5°C) , «ffiK*)4 0 d y n/ctniClIL 
lY^'J- T YN-4 0 

[0 0 3 7] [J±«{W 6 ] TIB©Ig***ig£- U > 

t-f— ^ 8 00 
i^a U;U6 1 J 
0 

±E»«» i: TIB© t©i:§SpL, ->*xfu>yj3 
-;WE/7f;H- T^l/titt* ira*T\ ttfi2. 5 c 
p s (2 5°C) » SB31*4 0 d y n/cmtiSL 

!7#iJ-TYN-4 0 

[0 0 3 8] H$>#IJl~l 4, JtRfiWl ~6fC*PCTft 
St LfczkSMftW >^ ->*x -y hEflHK0>&#££tt LT 

1HG5 1 3 0©*— HJv$^C?E«LTBP^&?5t\ 

[0 0 3 9] BBSOte 

ff5(iiUHtttt, 15^6 3 0»T'S 

±ISI¥ffiiaS^a 2 (c^-To 
[0 0 4 0] 


16 

6 2. 9gP 

fco &fC, 1. 0 nm* >7^>7 ^ffl^Tl 

1 5. OSP 
5. 5g|5 
10. Og|S 
6 9. 595 
x-y hSESffiOjMKfcfcftSlLfco 


1 6. 
1 6. 

5. 
6 2. 


ogp 

lift 
Og|5 
995 


tz a fete. 1- 0 fim^>^'5>7i';l/^— ^rfflV^Tffi 
T iltiS L Tzktfgfc^ y^^^ IBfltiKSflFK b fc. 


1 5. 

5. 
1 0. 
6 9. 


0g|5 
533 
0 315 

5SP 


IE»^3 0c c^tetnffi (BWUfcSI? (1*) ) let 
9, 6 0°CfCT 1 *^ffltt«Lfc«, «S©a:|S*©*«t 
^P^StttfcBSJiteSit GKStHB («) ) T'2 5t 

O 
x 

O 
A 
x 

mm. i mmi*>mL*i7^Bm% ^±<omm^m^it 
o 

C«2] 


40 


SO 


WfBH¥ 8- 1 8 8 7 3 3 

18 







1 Xft'&L 

1 R & 


H#t5#J 1 

O 

o 

O 

O 

^fo&l 2 

o 

o 

O 

O 

^M^l 3 

o 

o . 

O 

O 

^fc> -Mr nu j 

o 

o 

O 

O 

t 1. A/. Ml • 

it$X#j 1 

A 

X 

A 

X 

^#£#J 5 

o 

o 

O 

O 

6 

o 

o 

O 

o 

^S&^J 7 

o 

o 

O 

o 

i f » f A /Til 

o 

o 

O 

o 

1 l~ irV«- /III n 

i£&#] 2 

X 

X 

X 

X 


o 

o 

O 

o 

M JS^J 1 0 

o 

o 

o 

o 

\kw&\ 3 

A 

X 

X 

X 

^SS^I 1 1 

O 

o 

o 

O 


O 

o 

o 


M, ±w /r,i ■ 

it fX f?'} 4 

X 

x 

X 

X 

^ tft ^ 1 T 

^ .5lB RiJ 1 J 

O 

o 


O 

H*« 1 4 

o 

o 1 

o 

o 

J±S2 0J 5 

X 

x 

X 

x i 

li^i l 5 

o 

o 

o 

o ! 


A 

x 

X 

x 


(72)§P£# $1* fAM 


(10) 

17 


